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Abstract

This paper summarizes the results of a pilot scale demonstration project performed for the U.S. DOE.
The purpose of the project was to demonstrate:

. the capability of the MRS thermal treatment teabgglto remove and recover mercury from
typical DOE waste streams,

. determine optimum processing conditions to reduce residual mercury content to less than 1
mg/kg, and

. determine the estimated capital and operating cost for a commercial processing facility.

The objectives of the project were realized using:

. a base soil that was typical of the type found in the Lower East Fork of Poplar Creek,
. mercury added to the base soil as compounds and metallic additions, and
. NORM additions are made to simulate the low level radiation found in LEFPC sediment.

The testworkrevealed that mercury could be recoveredalsable, non-radioactive metal, that
radioactive elements were not carried from the soil into the gas handling system, that processed soils
were less than 1 mg/kg and passed the TCLP criteria for heavy metals, and that no secondary wastes
were generated during processing.
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MERCURY REMOVAL FROM
- SULFIDE CONCENTRATES

'MATERIAL ~ MERCURY CONCENTRATION

Concentrate Feed ~ 50-400 mg/kg Hg

MRS Treated Concentrate <5 mg/kg Hg
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CARBON -~ MERCURY
- ADSORPTION CONDENSATION




SIMULATED SOIL
SAMPLE DATA

SAMPLE 1 SAMPLE 2 SAMPLE 3

Mercury' Mercury? Mercury?
| Mercury Oxide? Mercury Oxide?
Mercury Sulfide? Mercury Sulfide?

Mercury Chloride?

Starting Moisture Content 5% 5% 5%

Starting Mercury Content 1,500 ppm 2,250 ppm 3,000 ppm
Final Mercury Content <1 ppm - <1 ppm <1 ppm

‘Starting}»Squur Content  NA 0.03% 0.02%
Sulfur Retention ~ N/A Yes Yes

Starting ChlorineContent ~ N/A N/A 0.03%
Chilorine Retention . NA N/A Yes

1) 1,500 ppm contained mefCUry - 2)750 ppm ébntainéd ngerc‘uvryv




. GAS PIPELINE SOILS

SOIL " MERCURY CONTENT TCLP
TYPE ~Untreated = Treated (mg/kg)

- (ppm)  (ppm)

Sandy 15,000 — 0.07 0.0005
Clay 900 — 0.12 0.0008
Loam 255 — 0.05 0.0025°

EPA Limit...........0.2000

o EStih:a‘téd based ’Zupo'n'; 1:,00%f:Lﬁe‘aching,ﬁ, -
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Average Monthly
Commercial Mercury Removal Results

- TOTAL RESIDUAL MERCURY CONTENT
Month As-Received After Treatment TCLP

500-2,000 mg/kg - 0.6 mg/kg BDL*

500-2 0'0'0 mg/kg 0.5 mg/kg BDL*

| 0.6 mg/kg BDL*

500- 2, 000 mglkg 0.7 mg/kg BDL*

500-2:000 mg/kg 0.7 mg/kg BDL*

- 500-2,000 mg/kg 1.1 mg/kg BDL*
'500-2,000 mg/kg 0.8 mg/kg BDL*
500-2,000 mg/kg 0.6 mg/kg BDL*

500-2,000 mg/kg 0.7 mg/kg BDL*

";500—-2 000 mglkg,-.f;g? - 0.7mg/kg BDL*
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'MATERIALS PROCESSED
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MATERIAL

ELEMENT

~ AS-RECEIVED

AFTER
PROCESSING

~ Waste
Water
Sludge

D 009
Sludge

K106

 Mercury

Chloride
Sulfur

Mercury |

19,000 ppm

- 10,000 ppm
14,000 ppm

- 44.5%
14%

0.75 ppm
> 10,000 ppm
> 14,000 ppm

<25 ppm
<1 ppm




' PRECIOUS METALS




LOW-LEVEL MIXED WASTE




MRS EQUIPMENT SUMMARY




64-TONS,/ DAY SITE LAYOUT

Maintenance, [Shower/Lockers o Retort
, . | Lunch Room Furnace
Trailer

Concrete Pad

MATERIAL
HANDLING
' | Feed Prep

| ngap Building
Material
- Roll-Off

Site Boundaty | MATERIAL
Fence e /|| STORAGE
i ~|lesectrical station | .




